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PREFACE

This users manual is based on the results of USAFETAC Project 920314, which was performed
for HQ Air Weather Service by USAFETAC's Simulations and Techniques Branch (SYT). It is
intended to help users understand and exploit the advantages of the latest weather forecasting
quality control program, TAFVER II.

TAFVER 1I was designed to expand on the capabilities of the original automated Terminal
Aerodrome Forecast Verification (TAFVER) program. TAFVER II includes several new features
not available in the original; these include verification of five additional TAF elements,
verification of combinations of TAF elements, verification of INTER groups, user-specified
category thresholds, and a wide variety of grouping methods for the statistical output.

The author wishes to acknowledge those people most directly responsible for making TAFVER
11 a reality; they are Maj Walter Miller, Capt Norman Gonzales, Capt Kris McKinney, Capt
Chris Cundiff, TSgt Robert Lehrman, SSgt C. Michael Whitney, AIC Douglas Stave, Amn Dean
Waskom, Mr Vann Gibbs, Mr Tom Kotz, and the programmers at USAFETAC's Operating
Location A in Asheville, NC.
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. 1. INTRODUCTION

1.1 Background. TAFVER II is an station. Statistics can also be determined for
automated quality control program designed to a geographic region or for a specific type of
provide headquarters staff (at HQ aircraft supported. Appendiices B and C give
USAF/XOW, HQ Air Weather Service, and the station information database used by
the Major Command Directorates of Weather) USAFETAC to calculate these grouped
a tool they can use to measure the quality of statistics. The accuracy of this database
weather forecasting support provided by the depends on timely inputs from the field.
Air Force weather community. The TAFVER
II program, run by USAFETAC at Scott 1.4 Report Transmittal Procedures.
AFB, verifies all Terminal Aerodrome TAFVER II reports are mailed to the field
Forecasts (TAFs) issued by Air Force weather quarterly, about a month after the end of each
forecasters, providing there are corresponding quarter. Send requests for "non-standard"
observations against which to verify them. TAFVER II reports (i.e., those that require

information not provided routinely in quarterly
1.2 Verification Category Thresholds. reports) to USAFETAC/DOO; see
TAFVER II was designed to provide USAFETAC/TN--92/001 ,Capabilities,
customer-tailored output. Unique sets of Products, and Services of USA FETA C, for
category thresholds provided by each Major specific request procedures and formats.
Command (MAJCOM) are used to verify
TAFs for each MAJCOM's base weather 1.5 Feedback. Call AWS/XTA (DSN 576-

S stations. To facilitate comparisons among 4625) or USAFETAC/DOO (DSN 576-4024)
MAJCOMs, a separate set of thresholds with comments and suggestions on how the
provided by Air Weather Service (AWS) is TAFVER II program can be modified to better
used for verification at all USAF forecasting suit your needs.
stations. TAFVER II verification category
thresholds are given in Appendix A. 1.6 Future Capabilities. Eventually, users

will have direct access to TAFVER II data
1.3 Output Groupings. Overall verification through ETAC's "Dial-In" service, which will
statistics are calculated for MAJCOMs as allow downloading of monthly TAFVER II
well as for each individual forecasting reports via modem.
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O 2. VERIFICATION PROCEDURES

2.1 Overview. TAFVER II provides INTER groups and amended forecasts, as will
categorical skill scores and statistics, as well be described later.
as non-categorical measures of accuracy (root
mean square error and mean relative error). 2.2 Categorical Veriflcation-Contlingency
Every category of most TAF elements (wind Tables. TAFs are verified by constructing
direction, wind speed, wind gusts, visibility, contingency tables for each category of each
ceiling, altimeter setting, and present weather) weather element. Tables simlilar to the
is verified for each TAF at every hour, using examples shown here are constructed for each
the observation at the corresponding cardinal TAF element and hour, and are used to
hour. The "persistence forecast" is also caclulate the statistical values shown later in
verified for each element, each category, and 2.2.1.1 through 2.2.1.7. These tables make it
each hour. Persistence forecasts assume that possible to compare values calculated for
each element maintains the value it had in the observations vs. forecasts and for observations
observation at the time the forecast was vs. persistence.
issued. In addition, TAFVER II verifies

Example Contingency Tables-Ceiling <200 feet at 3-hour Point

Forecasts

:Yes No

0 yes Cotf # of
B occurrences occurrences
S (A) (B)

No #Of #Of
occurrences occurrences

(C) (D)

Persistence

Yes No

0 Yes # Of # of
B occurrences occurrences
S (A) (B)

No #of # of
occurrences occurrences

(C) (D)
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2.2.1 CatWgacal Slk Scores and Sbftsfa. rare-event forecasting (Woodcock, 1976). It m
The categorical skill scores and verification also ranges from -1 to +1.
statistics produced by TAFVER II are
described below. The equations use "A, B, C, Along with the skill scores described so far,
and D" as they are defined in the tables on TAFVER II also provides the following
page 2. familiar measures of forecast accuracy:

.2.1.1 Heidke Skill Score (HSS). The 2.2.L3 Percent Correct. This is simply the
Heidke skill score eliminates the number of number of correctly forecast events divided by
forecasts that would have been correct by the total:
chance and computes a score (ranging from A+D
-1 to +1) based on the remaindr. A negative % Correct =
score indicates performance worse than A + B + C + D
chance, while zero indicates performance
equal to chance. A score of +1 indicates a 2.2.L4 Cqpability is the number of correct
totally accurate forecast, forecasts divided by the number of observed

occurrences of the event. It is calculated for
"yes" and "no" forecasts separately, as

HSS - 2(AD - B0 discussed below.
(A +B)(B +D) + (A +C)(C +D)

- Cqpability for "Yes" Forecasts. In this case
The Heidke skill score is "trial dependent," the capability shows the number of correctly
meaning that its outcome is biased by the classified forecasts over the total number of
ratio of occurrences vs non-occurrences. This observed occurrences for a given category.
bias is especially evident when computing The higher the capability, the fewer missed
skill scores for forecasts of rare events (events occurrences.
with a high number of non-occurrences). In A
these cases, high Heidke skill scores can be Capability -
obtained even when the event is never

correctly forecast. The "Discriminant V" skill
score (described below) eliminates this bias. * Capability for "No" Forecasts is calculated

as follows:
2.2.L2 Hassen and Kudperk Discnminant D
MV. Capability = C+(v). + D

V=AD-BC

(A÷B)(C+D) 2.2.1.5 Reliability. This is the number of

correct forecasts divided by the number of
The V discriminant yields skill scores that are forecasts issued for the event. As with
independent of trial conditions, providing an capability, reliability is calculated for "yes"
unbiased estimate of forecast accuracy. The and "no" forecasts separately. Note that the
V score therefore performs better than the false alarm rate (FAR) = I - Reliability.
Heidke score when measuring the skill of

3



. • Reliability for "Yes" Forecasts. forecast value and the observed value.

A RMSE and MRE are calculated for the
Reliability = A C following elements:

- Ceiling Height (feet)
In the "yes" forecast case, reliability shows * Wind Direction (degrees) (RMSE only)
the number of correctly classified forecasts - Visibility (meters)
over the total number of forecasts for a given - Altimeter Setting (inches)
category. The higher the reliability, the fewer - Wind Speed and Gust Speed (knots)
false alarms.

2.3.1 RMSE and MRE. RMSE and MRE
* Reliability for "No" Forecawts is calculated are calculated as follows for all elements
as follows: except wind direction:

R D
B + D RMSE= (F - Oý

N
2.2.1.6 Correlation coefficient (r). The
correlation coefficient provides the linear
correlation between observed and forecast r (Fi- oI
events: MRE= o

N

r (AD -B
r (A + B)(A + C)(C + D)(B + D) where:

F, = the forecast condition
2.2.L7 Critical Success Index (CSI) is the 0, = the observed condition
number of correct predictions divided by the N = the number of forecasts.
sum of the hits, false alarms, and missed
forecasts.

2.3.1.1 RMSE for Wind Dlrecdon& RMSE
CA1 for wind direction is calculated as shown

A + B + C below:

2.3 Non-Categorical Verification. In (Ft
addition to categorical verification statistics RMSE = ( - O,)2
(yes/no occurrences of various threshold N
values), TAFVER II also provides a root
mean square error (RMSE) and a mean where:
relative error (MRE). The RMSE can be
thought of as the average difference between If (F, - 0,) > 180, Then
the forecast and observed values for a given (F, - 0) = (360 - IF, - Oi)
element. The MRE is similar, except that it
provides the mean percent error between the
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2.3.1.2 RMSEfor Visibility. The following Were INTER group conditions observed?
rules are used to calculate RMSE for visibility
forecasts: If NO, the entire INTER group verifies as

a "miss"(all INTER hours verify as a miss).
• If unrestricted visibility (9999) is forecast
and the observed visibility is 7 miles or If YES, do conditions persist for longer
greater, the error will be zero. than 30 minutes (45 for TSTMS), and/or

does the sum of the time the conditions
* If unrestricted visibility is forecast and the occur equal half or more of the total time
observed visibility is less than 7 miles, RMSE for the INTER group?
is calculated as if the forecast was for 7 miles
(e.g., if the forecast was for 9999 and 9000 If YES, the entire INTER group verifies as
(6 miles) was observed, the error would be 1 a "miss" (all INTER hours verify as a
mile (1,600 meters)). miss).

2.3.1.3 RMSEfor Ceilings. The following If NO, and if the previous two conditions
rules are used to calculate RMSE for ceilir g have been met, determine whether or not
forecasts: (YES or NO) the conditions specified actually

ocurred for each hour within the INTER
- RMSE for ceilings is calculated individually group. If "YES," that hour verifies as a "hit".
for each category to remove the bias that If "NO," that hour verifies as a "miss". Count
occurs due to errors in forecasting high-cloud the total number of hours of "hits" and
ceilings. For example, a forecast for a "misses" and report as the number of INTER
15,000-foot ceiling with an observed 20,000- hours successfully verified divided by the
foot ceiling would result in a 5,000-foot error, number of INTER hours fore•.st, which
which is normally not important opera- equals percent successfully verified.
tionally..

2.5 Verification of AmendmenLs. Amend-
* RMSE is only calcaiaied if a ceiling height ments are verified in the the same way as
is forecast. When no ceiling is forecast and regular TAFs, except that only the first 6
a ceiling is observed (infinite error), no RMSE hours of the amended forecast is verified,
will be calculated. starting from the time the amendment is

issued. This is done to avoid unfairly biasing
2.4 Verification of INTER Groups. An the statistics for long-term forecasts (at the
INTER group successfully verifies if the 12-, 18-, and 24-hour points). An amended
conditions specified are observed, if they forecast will often be identical to a previously
persist for no longer than 30 minutes at a time issued forecast at the 12- through 24-hour
(45 minutes for thunderstorms), and if the points. If these conditions turn out to be
total amount of time the conditions are incorrect, the verification statistics are
observed is less than half the duration of the calculated using two "busted" forecasts; they
INTER group. will therefore be biased toward unsuccessful

verification. If both the original TAF and the
TAFVER II verifies INTER groups as amendment were correct, the verification
follows: statistics at the 12-through 24-hour point will

5



Sbe incorrectly biased toward successful weather types per forecast. It is also verified
verification. TAFVER II provides a count of with contingency tables. Unless specified by
the total number of amendments issued, as the user, present weather forecasts are verified
well as the total number of "regular" TAFs using the code groupings shown in the
issued, as shown below, following list; for example, a forecast of

"62RA" will be successfully verified by an
# of TAFs # of Amendments observation of any of the code values listed

750 135 for liquid precipitation.

Note that all elements are included in the Weather Code(s)
statistics for amended TAFs, even those that Smoke 04
were not changed by the amendment. Haze 05

Dust 06-08
2.6 Elements to be Verified. The TAF Fog 10-12, 42-49
elements verified and the types of statistical Funnel Cloud 19
output generated are described below. Liquid Precip J0-55, 58-65, 80-82, 91-92

Frozen Precip 56-57, 66-75, 77, 79, 83-90,
2.6.1 Wind Direction. RMSE is computed 93-94
in degrees. If requested, it can be provided in Thunderstorm 17, 95-99
up to eight categories; it is verified with a
contingency table. 2.6.6 Alffimeter Setting. RMSE is

calculated in hundredths of inches.
, 2.6.2 Wind Speed RMSE is computed in

knots. TAFVER 11 can provide wind speeds 2.6.7 Ceiling. A maximum of eight
in up to eight categories, and can vary the categories (again with thresholds specified by
threshold values for those categories based on MAJCOMs) are verified with contingency
customer requirements. It is also verified with tables. RMSE is computed in feet fbr each
contingency tables. category.

2.6.3 Wind Gusts. Same as wind speed. 2.6.8 Combinations of Elements.
TAFVER II can also verify the joint

2.6.4 Sudace Visibility. MSE is calculated occurrence of any two weather elements
in meters. To compute RMSE, Airways specified by a customer. Examples of
observations are converted from miles to combinations are ceiling/visibility and
meters. Up to eight categories can be verified precipitation/crosswind. Up to five
with contingency tables, combinations can be provided, with up to

eight categories specified for each
2.6.5 Present Weather. If requested, combination.
TAFVER II can verify up to three present

6



O 3. TAFVER II OUTPUJT

3.1 Contingency Tal.es. TAFVER II has for each element with the categories
the capability to display contingency tables combined; for example, "hits" and "misses"
containing raw data for each category of for all categories of ceiling combined.
each TAF element, at each hour, followed by
the statistics for that category. It can also 3.3 Groupings. The database USAFETAC
display the same output for the persistence uses to determine TAFVER II output
forecast. The figure at the bottom of this stratification is shown in Appendices A and B.
page is an example of this type of output. The data can be grouped in a variety of ways,

including:
Because of the size of the output, only the 3-,
6-, 12-, 18-, and 24-hour points are normally • MAJCOM
included. Verification statistics for any other * Geographic Region
hour (or for all 24 hours) are available on • Climatic Region
request. MAJCOMs can request modifications • Aircraft Type
to the types of information in their reports; • Customer-Specified Station List (such as
for example, which statistics to include and providing Army support).
which categories to display in tabular output.

3.4 Reports. Reports are sent quarterly, but
3.2 Summary Tables. In addition to results are displayed for each month within
displaying each category of each tlement the quarter. Verification data and statistics are. individually, TAFVER can also display archived for future use.
summary tables that show verification results

Example Single-Category Output Format

ChUMS HUGH? SETWEEB 0 AND 20 FEET AT THE I HOUR PINT

FORECASTS AMENDMEWS PERSISTENCE

YES NO SUM YES NO LSUM YES NO SUM

YES 48 2 50 YES 28 3 29 YES 50 0 50

NO 6 249 256 NO 2 1211123 NO 0 255 255

SUM 54 251 305 SUM 28 124 152 SUM 50 2551306

STATISTICAL RESULTS FROM CONTINGENCY TAKLES

CAP REL
% YES NO YES NO R CSI H V RMSE MRE

FCST 97 .98 AS .89 .99 .1 .86 .1 .94 55 .10

AMND 97 .90 .96 .93 9 .89 .84 AD .8 N WA WA
PEAS 100 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.0 0.0

C- PmCS" m N -HI.UOS SNU. 6CE PMNSE - .1 TO )
CAP - CAPAGIS.TY #M40E - 0 to 1) V - V 0 WMW L. OWL0WE OW/E, - -I TO 1

O- JVtJ.t WM - 0 TO 1i) P ROOT tMA SHUAR ESWOA
P - CO MALTION COEI yNTW MiME --.1 TO 1) - =MEAN LATNEE R 04

*81 , IlCA. WJOCU PX WmA00N6 - 0 TO1)

0 7



. 4. POSSIBLE SOURCES OF DISCREPANCIES

4.1 Overview. Because of the techniques errors, it will not guarantee that a TAF is
used, TAFVER II statistics may occasionally successfully decoded by TAFVER II.
differ slightly from those calculated by hand USAFETAC monitors the database for trends
at individual weather stations. Possible in rejected TAFs, and notifies affected base
sources for these discrepancies are discussed weather stations whenever there are consistent
below, coding errors.

4.2 Missing Data. Although USAFETAC 4.4 Short-Lived Changes In Weather
makes every effort to ensure receipt of as Conditions. Forecasts do not need to be
complete a set of TAFs and observations as amended to reflect weather conditions that
possible, absolute serial completeness is don't persist for more than 20 minutes. If
impossible because of hardware and these short-lived conditions occur at a
communications, problems, coding errors, etc. verification hour, however, they will be
Since the missing observations and TAFs are reflected as "unforecast."
randomly distributed, the statistics calculated
from an incomplete dataset will still be valid. 4.5 Amendments. As explained previously,
However, if a missing observation is the one only the first 6 hours of amended forecasts are
that verifies (or busts) a rare event forecast, it verified by TAFVER II. The reason for this
will show up as a discrepancy between is to avoid unfairly biasing the statistics for
TAFVER II and in-house verification long-term forecasts (i.e., at the 12-, 18-, and. statistics. 24-hour point).

4.3 CodIng Errors. The TAF decoder 4.6 Remarks. TAFVER II neither decodes
rejects any TAF that does not strictly adhere nor verifies conditions specified in the
to the TAF code. Since verification is REMARKS section of the TAF. For example,
performed weeks after the TAF was issued, a remark such as "WND 25005 AFT 12" is
error messages to the field are impractical. not read by the verification software, and
Although the automated TAFVER program at verification statistics will not reflect such a
AFGWC will remain operational for now and change.
will continue to flag certain types of

8



Appendix A

USER VERIFICATION CATEGORY THRESHOLDS

Air Mobility Command (AMC) Headguartem Air Weagthr Service

1. Wind Speed. 1. Wind Speed.
A<5 kts A < 25 kt

5kts< B<15kts 25kts< B<35kts
15kts< C<25kts 35kt5< C<50kts

25 kts < D < 35 kts D > 50 kts
E Z 35 kts

2. Wind Gusts.
2. Wind Gusts. A < 25 kts

A < 25 kts 25 kts < B < 35 kts
25 kts < B < 35 kts 35 kts < C < 50 kts
35 kts < C < 50 kts D > 50 kts

D0> 50 kts
3. Vbabfty.

3. Vibfty. A < 0.5 mi (0800 meters)
A < 0.5 mi (< 0800 meters) 0.5 mi < B < I mi (1600 meters)

0.5 mi 5 B < I mi (1600 meters) I mi < C < 2 mi (3200 meters)
I mi 5 C < 2 mi (3200 meters) 2 mi < D < 3 mi (4800 meters)
2 mi:< D < 3 mi (4800 meters) E Z 3 miE E> 3mi

4. CeNing.

4. Celg. A < 200 ft
A < 200 ft 200 ft < B < 1000 ft

200 ft 8 < 1000 ft 1000 ft < C < 3000 ft
1000 ft:5 C < 1500 ft D > 3000 ft
1500 ft < D < 3000 ft

E > 3000 ft 5. Ce*ingfVbbfty Combinations.

5. CeIng/VbbIlty Combinatons. A < 2001.5
200/.5 < B < 500/1

A < 200/.5 50011 < C <1000/2
200/.5S 8 < 1000/2 1000/2 < D < 3000/3

1000/2 < C < 3000/3 E > 3000/3
D > 3000/3

6. Present Weather. Verify forecasts of the
following present weather code types:

6. Mlecellneous. AMC requests that ha#
(present weather codes 87-90, 93- 94, 96, and TSThI: Codes 17, 95, 96, 97, 98, 99
99) be verified separately. Frzg Precip: Codes 48, 49, 56, 57, 66, 67,

Rain: Codes 50-55, 58-65, 68, 69, 80-84, 91
Snow. Codes 36-39, 68-79, 83-90, 93, 94

9



Air Force Materlel Command IAFMC) Air Combat Command (ACCI

1. Wind Speed. 1. Wind Speed.
A < 25 kts A <10 kts

25kts<_ B<35kts 20kts< B<20ktsC>35 kts 20kts<_ C<301ds
30 Ms < D < 40 kts

2. Wind Gule. 40 kts < E < 50 kts

A < 35 kts F > 50 kts

35 kts< B < 50 kts
C > 50 kts 2. Wind Gusts.

3. Vbiy. A < 15 kts

A < .5 mi (0800 meters) 15 kts < B < 30 kts

.5 mi> B< 2mi (3200 meters) 30kts< C<45kts

2mi< C< 3mi (4800 meters) 45kts D<60kte
D> 3mi E > 60 kds

A < 200 ft A < .5 mi (0800 meters)

200ft< B<1000ft .5mi< B<1 mi(1600meters)
1000ff< C<150ft lmi_< C<2mi(3200meters)15000t< D<3000ft 2mi< D<3mi(4800meters)E > 3000 ft 

E > 3 mi

5. CeUngVIsibUty Combbiations. 4. Celing. A 200

A < 2001.5 200 ft < B < 600 ft

200/.5< B< 1500/3 600 ft< C<1000ft
1500/3 < C < 3000/3 1000 ft < D < 1500 ft

D > 3000/3 1500 f' < E < 2000 ft
2000 ft < F < 2500 ft
2500 ft < G < 3000 ft

H > 3000 ft

5. Celhng/VbbUky Combinatons.

A < 200/.5
200/.5 1 B < 1000/2
1000/2 < C < 3000/3

D > 3000/3

10



. Air Education and Trainina Command Air Force Sn2cdal OPermtions
(AETC) Commn nd (AFSOC)

1. Wind Speed. 1. Wind Speed.
A < 20 kts A < 13 kis

20kts< B<25kts 13kts< 8<30kMs
C > 25 kts C > 30 kts

2. Wind Gusts. 2. Vlbmty.
A < 25 kts A < .5 mi (0800 meters)

25kts'< B<35kts .5mi< B<1mi(1600meters)
C> 35 kts I mi< C<3mi(4800meters)

D> 3 mi
3. VblbIky. 3. Coling.

A < .5 mi (0800 meters) A < 200 ft
.5mi< B<lmi(1600meters) 200 ft< 8 <500ft
1rmi< C<3mi(4800meters 500 ft< C<1000ft

D>3mi 1000 ft_< D<1500ft
1500ft< E<3000ft

4. Cllng. 3000 It < F < 5000 ft
A < 200 ft G > 5000 ft

200ft< B< 500It
500 ft < C < 1500 It 4. CeUngIVbsblblty Combinations.

1500ft< DI<3000ft
E > 3000 ft A < 200/.5

200/.5 < B < 500/2
5. CllnglisblfltyCombinations. 50012< C < 1500130 > 1500/3

A < 200/.5
200/.5 < B < 500/1
500/1 < C < 1500/3

1500/3 < D < 3000/3
E > 3000/3

6. Miscehneous. Verify joint occurrences of
wind speed > 20kts with precipitation (present
weather codes > 50). AETC would also like to
verify crosswinds > 17kts; this requires cross-
referencing with runway headings.

e1



USAF in Europe (USAFE)

1. Wind Speed.
A < 5 kts 5. Ce~ngIVibMiy Combinations.

5kts< B<10kts
10kts< C<15kts A <200/.5

15kts<_ D<20kts 200/.5 < B < 300/.5

20kts< E<25kte 300/.5<_ C <500/1

25kts< F<30kts 500/1< D>1000/2

30kts< G<40kts 1000/2< E<1000/3

E > 40 kts 1000/3 < F < 3000/3
G > 3000/3

2. Wind Gusts.
A < 15 kts

15 kts < B < 25 kts 6. Miscelmneous. Verify "any precipitation"

25 kts < C < 30 kts as a "YES/NO," based on whether or not

30 kts < D < 35 kts present weather codes > 50 are forecast/
35 kts < E < 40kts observed. USAFE has requested verification

40 kts < F < 45 kts statistics calculated for the first 6 hours of the

45 kts < G < 50 kts TAF, as well as for the 12th and 24th hour.

50kts< H<65kts
I > 65 kts

3. VIIblUty.
A < .25 mi (0400 meters)

.25 mi< B < .5 mi (0800 meters)
.5 mi < C < I mi (1600 meters)
I mi < D < 1.5 mi (2400 meters)

1.5 mi < E < 2 mi (3200 meters)
2mi< F<3mi(4800meters)
3mi< G<5mi(8000meters)

H > 5 mi

4. Ceilng.
A < 200 ft

200ft< B<300ft
300ft< C<500ft
500Ift< D<700ft
700ft< E<1000ft

1000It< F<3000ft
3000 It< G<10,000ft

10,000 ft < H < 20,000 It
I > 20,000 ft

12



Pacific Air Forces (PACAF) Air Force SDace Command
(AFSPACECOM)

1. Wind Speed
A < 15 kts 1. Wind Speed.

15kts< B<20kts Ac 10 kts
20kts< C<25kts 10kts< B<25kts

D>_25 kts 25kts_< C<35kts
35kts< D<50kts

2. Wind Gusts. E > 50 kts
A < 20 kts

20 kts < B < 25 kts 2. Wind Gusts.
25kts< C<30kts A< 25 kts
30kts< D<35kts 25kts< B<35kts

E >35 kts 35kts< C<50kts
D > 50 kts

3. Vbbfty.
A < .5 mi (0800 meters) 3. Visbily.

.5 mi < B < I mi (1600 meters) A < .25 mi (0400 meters)
I mi< C <2 mi (3200 meters) 25 mi< B < .5 mi (0800 meters)
2mi< D<3mi(4800meters) .5mi< C<I mi(1600meters)

E >3 mi I mi< E<3mi(3200meters)
3mi< F<7mi(9000meters)

4. CelWg. G > 7 mi (9000 meters)
A < 200 ft

200ft< B<500ft 4. CeIng.
500ff<_ C<700It
700 ff D < 1000 ft A < 200 ft

1000ft< E<1500ft 200 ft.< B<700ft
1500ff< F<3000ft 700ft< C<1000ft

G >3000 ft 1000ft< D<1500ft
1500ff< E<3000ft

5. Celng/WVllbly Combinations. 3000 ft < F < 10,000 ft

10,000 ft < H < 18,000 ff
A < 200/.5 I > 18,000 ft

200/.5 < B < 500/1
500/1 < C < 700/2 5. CeongVisiblty Combinations.
700/2 < D < 1000/2

1000/2 < E < 1500/3 A < 700/1
1500/3 < F < 3000/3 700/1 < B < 1500/3

G > 3000/3 1500/3 < C < 300013
D > 3000/3

18
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Appendix C

AIRCRAFT SUPPORTED BY ICAO CALL

Although all the bases incuded In the TAFVERUl program are listed here, many (Including most Army airfields) do not have
aircraft listed, primarily because of the wide variety of aircraft they support. The aircraft fisted here are those for which moat
weather support at the base fiated is specifically tailored and directed.

ICQAIRCRFT CA AIRCRAFT ICA AICRA
AYE FEW MISSILES MPHO C-27
BAB U-2, KC-135 FF0 F-16 MTC F-16
BAD 6-52, KC-135, FHU MUI

KC-10 FMH F-15 MUO F-15, F-IS,
BIF FRI B-52, E-3,
SIX C-130 FSI KC-135
BLV C-9, C-21, FTK MXF C-12, C-21

C-12 EGUA F-I5 MYR A-10
BSM RF-4C FWH B-52 OAR
BYH GFA KC-135 OFF EC-135. EA4
SYS GRF RC-1 35, T-38
CBM T-37, T-38 GRK OSC 8-52
CEF C-5 GSB F-ISE, KC-10 OZR
COF HH-3, C-130 GTB PAED F-15
CVS F-Ill1, EF- IlI GUS KC-135 PAEI F-16, OA-10
DAA HIF F-16 PAFB
DLF T-37, T-38 HMN F-1 17, AT-38. PAFR
DMVA A-10, OA-IO, F-4 PAM F-15

EC-130 HOP PASY RC-1 35
DOV C-5 HRT PBG KC-1350DYS BA1B, KC-135 lAS B-lB POX F-IS
EDAB F-IS IGC C-141, C-17 PEF C-21. C-130
EDAD F-IS, A-I0 IKR HC-130 PGUA
EDAR F-IS, C-21, JAX F-16 PHHI

C-12, C-9 KOOG; P06 A-10. C-130
EDEB KOSM F-IS POE
EDEU LCK A-7 RCA AB-lB A-10
EDEX LFI F-IS, UH-1 RDR B-16
EDIC LHW REE T-1, T-37,
EDID LIYW T-38
EDIE LIZ B-52 RIV KC-10
EDIH LMVT F-16 RJTY C-130, C-B,
EDIK LPLA C-21
EDOC C-12, C-21 LRF C-130 RKJK F-1S
EDOR LSF RKNC
EDOU LSV F-IS, F-16, RKSB
EDW F-Ill, A-10 RKSG
EFD F-16 LTS C-S. C-141, RKSO F-1S, OA-10
EGUL F-ISE, F1Ill KC-135 RKST
EGUN KC-135 LUF F-15E, F-15 RKSX
EGWVZ U,-2, C-130 MCC KC-135 RKSY
END T-1, T-37, MCF F-IS RME 8-52

T-38 MER 8-52, KC-135 RNO T-1, T-37,
FAF MGE T-38. T-43
FBG MIS B-52H RODN F-15, KC-135,
FCS MMT F-IS E-3. HC-130



ICAO AIRCRAFT ICAO AIRCRAFT IAQ AIRCRAFT
SAW B-52 SZL B-2 VCV
SBD C-141, C-21, TBN VPS F-1S

C-12 TCM C-141 W12 T-37, T-38
SKA B-52, KC-135, TIK E-3B WRB KC-135

UH-1, T-37 TOI WRI C-141
SKF C-5 VAD F-16 Xe8
SSC F-16, OA-10 VBG UH-1
SUU C-5. C-141
SVN
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134414520 ........ ....................... ............ . I 7WfS. UsiA 20351. APO AS 0001445000 ............... 1
380088400OW. 22 Alabama Ave., STE 207. B"d 2712. Rm 100, Ptlatshurgh 01.-C, 7W5. Call "4S. Boo 260, APO AS 09048 ......... ..
AFB. NY 12903-2705 ..... ........... . .. - - ... I 01.-P. 7WS. Unit 31401. Boo 6. APO AS 006306-5000 ..........

07 OSSNMXF. 603 E Ave, STE 1. AMAs AFB. OK 73523-5033 . ...... 1 01.-J. 7WS. CMR 431. APO AE 00175-5000 ..- .....
319088400OW. 605 Steen Ave., Bldg 528.1Set106. Grand Forst APS. NO Dot 2. 7WS. Usil 290200. APO AS 0616548616 .... ........
582054244 ................................... .. I Det 4. 7W5S. Unit 31020. APO AE011025-0251 1.... ......
26 OSSfOSAW, Bldg 7506. EftwOiVI API. 8D07706-5000 1..... Dot S. ?WS, Cmr 453. APO AS 00146-0979. .... . ...
500088408SW. 745 Arnold Ave. Sip IA. Whitesman AFB. MO 65305-5026 1 Dot 7. 71WS. UsiA 28130. APO AS 09114-5000 . .......... 1
7088400OW. Bldg 1425, Carsell API. TX 76127-5000 ..... 1 01.-A. Dot 7. 7W5V. UtiA26216. APO AS 06173-5000 1..-....
410088400OW, F Ave.. Bldg 401.5Sts7, KI. Sawyer API. Ml 49543-3400 ... 1 0t 11. 7WS. Unit 25202. APO AS 091079-5000 ...-. ........ 1
305088400OW. Hoosier Blvd. Bld -26. Orlssm API. IN 48971-5000 .... 1 Dot 9. 7WS. Cur 423. APO AS 0010740200..............
24WS. Unit 0640. APO AA 34001-5000........................ I 01.-S. 7WS. Cans 422. APO AS 0024-5000 .............
9COSIAOSW. Bldg 1130. Show Dr.. Shoaw API. SC 29152-5410 1..... 01.L-A. Dot 10, 7WS. CUR4S4. Unit 31020, APO AS 00250-5S000......I
0.-A. 363PW400tS. RFD 1. Mc~ntire ANGS. Emalover. SC 2904-96900.. 1 Dot 10. IWM. UrsA 26410. APO AE809182-0006 ...........
4 Operialane GfoupP0SW, 1060 Cur~a, Ave., Site 140. Bldg 4507. Seymour 01.-S. Dot 10. 7WS. APO AS 09031-5000 ..............
Johnseon APS. NC 27531-2524 .................. I Dot 11. 7WS. Coleman Bka Wese Unit 29710. APO AS 09026-3726........-
3S4 PWW40 ,l let St.. Bldg 362. Mysis Beach AFB. SC 20576-5000 1... 04. -A. Dot 12. 7WS. APO AS 061111-5000..............I
I OGjWS. F--1 I Ave.. Bldg 754, Langley API. VA 236655508 ...... I Det 13. 7WS. Cmr 41C APO AS 091404006 ........... .
3250O8840W. Slop 22. T~sde AFB, FL 32403-5048 .......... 1 Del 26. TINS, UnA 2063. APO AS 0000654= .............0
347088408SW. Savannah SL. Bldg 622. Moody APB. GA 31660-000 .... I 43503900M. uNIT 7435. APO AS 0000-500 1...........
56088408SW. Bldg P3. Rim 101. Flo"d Ave.. MeMI AFB. FL 33061-SODO , 1 2005540CM. UniA 5475. APO AS 00466-4004)0*............
I2COSIAOSW. 5325 E. Kachsa Bkldg 3503. Ran 200, Davis Moothdo APR AZ 10 TFWVDOM, Unit 5685. peat 047. APO AE8004704=.5000......
65707-4921.............................. ........ ... I 32068NE. Unit 6705. APO AS 001716-5000 .. ..........
12COS Bee. Weabser. Bldg 2900. Bengetm APB TX 76743-5000 ... 1 66VWF. Unit 3000. APO AS 090644000D ..............

2708840W. `110 E Sextant Ave., Soo 1040. Carmas APB. NM 62103-5322... 1 401 0884005W. UsiA 6160, APO AE809601-S50 ............0
35 08840S~V. Ptsoes Sti. Bldg 482. Davia-Mosrdsan APS. AZ 657074601 . 1 52 08SSAEF. Unit 61870. Box 270. APO AE809126-0270 ........
49088408SW. Bldg 571. H olksma API. NM 6L330-5000 ... ý..............1 39088408SW. Unit 70900, Box 115. APO AE809624-S000 1........
58088405SW. S~th St.. 72S4 N. 142 Ave.. Sie 3. Luke APR. AZ SS3123 ... I 52085MYEF. UsiA 6870. bOX 270. APO 48 09126-0270.........
01.-A 580684088W. Bldg 324. 08.e Bend AFAP. AZ 65337-500 1..... I 01.-C. 7WS. CMA 445. Box 260. APO AE 09046-5000 . ......
570688108W. 27 Depot Rd.. Bldg O0N. Noef APS. NV 60191-5=0 1 .... 48WeabwRFgh.APO AS00464-500.I
366 085408W.65Oak St.. Mt Home APB. 082644-5401. . 1 105. I i Weather F5g^e Tenneseaea Air NotWna Guard. P0 BoM 17267.
ATSICDW. US Army Inset At Huaclsuca Al. AZ 61613-500 1...... Nashvile. TNl 37167-2091 . .. ............. I
120 ARRS40OV. NAB Mceil FM. CA 04035.5006 ........... 1 107 Weedier FighI Bellddge AMOS. Ml 48045-5024..................
USCENTCOMICCJ3-W. MaCDN API, Fl. 33006-7001 1. ...... 110 Wealler Flight. MO AMO. 131TFW. - I -- on MO 63044-2371.....
US80CCENTIMOCJ2-4VW. 711 IS B- OUNDARY DR. MacD4 AFB. FL Ili Weedier Fi1gKe Ellngeon AMOS. TX 77`034-55616 1 .
3362145101 ..... .. .. ..... .... 1 113 Weedier Fgft. Isirssan Fid. Teun lalam, *4 47820400 .......
USSOCOMIBO.13-W. MacDW API. FL 336064001 ... ...... . 1 116 VfWeei Fght WA ANG. Bldg 304. McChord APR. WA 984334MO0 .. 1
Dat 1. NEADS40OW. Maisela Ave.. Bld 510. Bangor AGOS. ME 04401.3000. 1 120 Weedier P89le B&mle AMOS. CO 6000114660 ........ 1..
101 AREFWADO, Bangor AMOS. ME 04401-3009...... ..... . 1 121 VfWeeme Ffgt. Slop 20, Andrewe APS. MD 203314530 .... 1...
IWO. Bldg I", Hardee St., Ft McPhereo. GA 30300-5000 ... I.. 122 Weedie F1gK4 New Onleans NAS. LA 701434200 .......... 1
01.-A. 5WS. AFZJISWO. At kwin. CA 02310-3000 ............ 1 123 Wellner F1^14 Penland LAP. OR 07218-2737 1...........
Dell. IWXG. BMe 7163. Ft Compbel. KY 42223-5000 ...... .... 1 125 Weemdier Fgl4 P0 Box 580340. Tulsa AFS. OK 7415840340 . .,.
Dot 2. SWIN. Davesos USA A~iel. A Se~,k VA 22060-748.. .1.11 1 126 Weather FW14 WIANO. 350 E College, Mbwuk... WP 53207420 1
0.-S D41 2. SWS. Ft 6 idlenlowi GAP. PA 17003-5002 .... . 1 127 Weediter P1914 Forbes Fld. Topeak KS 6661-500 ......

Del 3. IWXG. Prager St. Mlg AT35SI. Ft Bragg AIN. NC =W37-5000 . . 1 130 Weeie Ige. YeaerAgeChasteatn.WV 25311-5000 - .
CDR USASOC. Ann: AOIN-8T. Ft Bragn NC 2830-520 1 131 Wamiew Fight Sameew Map. Westfed MA 01065-1365.. .1
JS0CA'tsedse. P.O. Sax 70239. Ft Bragg NC 28307-5000 1 140 WeelwFier t P1951 Wow Grove NAB. PA 10060-105 ..... 1
Dot 4JWXO. Hanger Access Dr.. Bldg 2065. Ft 0mim. NY 13602-5042 .... 1 148 fWeeie Fight, 0TR IOWAbur AMO AM. PA 152310445 .... I
Dot45. 1WXG. USAF. Bldg 522. Ft Knoi. KY 40121-5540 . ... ... 1 154 Weed Fier ht9. Camp Robinseon. Nails LlM RecK. Alt 72116220 I
Def 6. 1WXG. Wed 3062. Akou Dr., Ft Lewis, WA 96433-5000 . .. . 15 ISVmWeeieP91S225 Mor FM Dr. Chudot ft C 28206-576 I
Dot 7. IWXG, Bldg 516, Riofe PAP. A 0W., CA 93041-5111 .. 1 19. , S Wemer Flight.0 HoO FLAMO. Stals Areene. Ist Aupae&se FL 3
Dot 41. IWXO. 743 Ray Place. Bld 743. At Riley, KS 6642-5317 ...-.. 1 2066-1008 -1 . . . ... .....

a 01..A. Dot SOWXG. Forme" AAP. "d 5004. A Leonard Wo. MO 65473-586. 1 184 V~Weei P6914 Rlebesibche AMOS. OH 432417-007 -. I
Del 0. WSM. Pt Rucker. AL 2362-5162 . ............. . 1 `165 WelloerFPight. Stmndlterd Fil. L&m~ve. KY 40213-21678 .... I
0.A.Do 9.10 IWS. Rt 3. Boxn 302. Troy. AL. 26061-5000 .. . . 1 181 Weeser P194 8150 W eleNon S iv. Dala. TX 7821141670.... ......
Del 10. IWO. Mg2481 Ru 110. Lmweon AA.P. A nnngGA 21906403 1 105 Weedieor P19144146 Navel Air Rd., Port Huenens CA 03041-400 .... I
75M ROM (Alln SWO). Ft Boannng GA 31005.500 . 1 106 Weedie P1914 Willemle AF@. HI 9085-500 ....... 1
Del 11. IWXO. Post Rd. Oft 4607. Ft SI. OK 73503-5100 1 200 W~emede P191. S66 Soulel Rd.. Gandslon VA 22150ý4100 1.
Del 12. IWXGOft Blg60. Ft Devenss. MA 01433-5310 . . 1 202 Weedier P691Oft AMOS. MA 02542-600 .
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203 f m FRI.i Ft bIDh- GAP. Anmrlf PA 17003410 ........... I CNief. APO Mal Tests. Oft 1134. Am,: AMSTE-TC-AM CM. Abodw-
204 Wolhw PrFK MOOL. AMS. NJ 0 41004 .................... I PiovAi Gmund. MO 210060401 ...................................
207 W hms Flhw . 3616 N. M-ode Rd., Siabyvll. IN 4617164014 1.... I wMmosIe Solarmosa Im Iy (SLCASA $ 3104.2), WNI Sammie
201 Vaenr FllO. 208 Ament E.. Pam 51074 1 MIsa Ra NM m2-S ....................................
201 W rhw FN. PO S 6216. Auln. TX 7r763216 ............... 1 TIECOM AMis " Div. AMSTE-TC-AA (MacIS0m). Vt Sdasl Mi1ssl Rang..
COMHAVOCEANCOM. Cads N312. iems Space CO. MS 3620401 ..... 2 NM .........................................0......I
COMNAVOCEANCOM (Cape ben. Cods N3,S2). Semis ipem C., VWis Sa4n Met Tream. AMSTE.TC.AM (WS)J ftI Smndn Mislb Ranig.
KO 3M S 294. 0 ............. ............................... .. 1 NM 890024- 01 ....... ..... ......... ...................
NAVOCEANO (birds ftau), 3Mg 8100, Rm 2030. Sftmi Spm COr. USA TECOM. ATTN: AMSTEC-AM (RE) TECOM Ma Tom Aed o,
M I 3O W-l 0 ............................................... 2 Armo ial, AL 36 ,6 0 2 ............0................... .......
NAVOCEANO. Cods 20 (To•y Oftihmot). $Is poom CV. MS 386204001 i USA TECOM. ATTN: AMSTE-TC.AM4UJ oh N'VESO. Ft lelsok VA
Mawy Oosamoraphic Lbuwy. NwMa Q, - supeO - Oft*. Swane Spas. Cr. 2208045677..................... ...
MS86224M1 ............................................... I Oko•er, U.SA.CETEC. AiI: GL-AE (VbAsh), FOR ll.vi. VA 22004MM i
Navl Reac Labo y. Madey. CA 93LI-00 .................. I Te.la" l Lmy. uwany P•owve Gromms Dupm. UT 842 00 ........
Navel Reasacwi Lam ory. Cods 4323, WaVhftel . DC 20367 ........... I NO NATO SW Msmlogicel Olmow IMINPS APO AE 0r04 ........... I
Naval P"Op du I Schoo,. Owm e. 00d 11 -o-oo-. Cods ". M, Wey. NOAAUASC LUUwy MC&. 321 S boad . Smoser. CO 002•03-= ........ 2
CA $0 50W .0............................................ I NOAA Lft EOCd C4A. Am,: ACM. 00 Emmea s Wdl. Raoiils. MO
Commandfg Ofe. Nesval Polor Ocavnrvip Caneer. 43X0I S4e5 RoSC 2062 ......................................................
FOG B . wmWeVm oC 2 41100 .............................. I .1 NOAAMSI (AM: Namy E•fv , EAt22), Wod Wmew Ofm

Naval Oceawp•hy Commmn COr. COMNAVMAR So. 12. FPO San Frencom, Rm 70•. WM'"a% C C202 ...................................
CA 8630M .....................6.......................... I MIST Pule Proiuin. Rem AOX AMb Old G@ Ww0 % MCO 2 ...... I

Comman-Ig Ofder. Nawal Oomeiaegraf Command Ci'. PSC 6i10. Box 13. ICO. H HIS Maues 0tan VWas. MCAS Tmbl CA 07104000 .........
FPO AS. 014046-20 ......... ..... 1-..... I ODTIC-FAC. Cameronm SMn Minradde VA 223044145 ... .... 2
NAVOCEANCOMFAC. NM Norlh WW. Sam Diso, CA 02135-30 ....... I AULLSE. Maxmel AFI. AL 36112-ss50 .............................
NFaa Air Waim Ceer-ws onsOe Geophysca Sanosa Iru1cD . AWSTL, Scan AFS. L.e2225-6439 ................................ 36
Code 32S4. Aie Mr. Roger Helvey. Poke Mugu. CA 03042-001 ...........
Amy Treke•WW no lne Commamd. AT004W (ATTN: SWO). Ft Moroe
VA 23651.4000 ................................................
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